Background: Diagnosis and treatment of tropical acute febrile illnesses is challenging with respect to health facilities and personnel and diagnostic kits. Platelet indices are available at no extra cost or blood requirements. They are useful in diagnosing both infective and non-infective diseases. However, these indices have not been used previously to predict the differential diagnosis of common tropical febrile illnesses using a decision tree. Methods: A retrospective analysis of clinical and laboratory data of 402 patients with fever lasting for . 24 h and , 3 weeks was performed. Subjects were divided into seven diagnostic groups: bacterial, viral, rickettsial, parasitic, mycobacterial, undifferentiated, and non-infective. Bivariate correlation and distribution of platelet indices among the diagnostic groups were examined. The area under the curve was obtained using these indices for each group. A classification tree was also constructed with these indices and other variables sequentially, to predict the likely cause of the fever. Results: Subjects were predominantly males (255) and young individuals (242). The most common causes of fever were viral (18.2%) and bacterial (16.8%) infections. Platelet indices varied significantly across all the groups, even after controlling for other clinical/laboratory parameters. Receiver-operating characteristic analysis showed that high platelet count had the best sensitivity and specificity for diagnosis of tuberculosis. The classification tree constructed using platelet indices alone had a higher margin of error than that using a combination of clinical symptoms, complete blood count, liver function tests, and ECG heart rate. Conclusions: Platelet indices vary significantly across tropical illnesses. Thrombocytosis has good sensitivity and specificity for diagnosis of tuberculosis. Combined with clinical symptoms and routine blood tests, these indices predicted a likely diagnosis in two-thirds of patients. Prospective validation in different localities is needed prior to the use of these indices in the diagnosis of acute febrile illnesses.
INTRODUCTION
Challenges in the diagnosis and treatment of acute febrile illnesses (AFI) in the tropics remain persistent. The reasons include lack of easy access to medical facilities and/or personnel and unavailability of diagnostic kits, amidst a wide variety of illnesses with little or no focal clues to the cause of fever. 1 Large-scale epidemiological studies carried out in Southeast Asia have demonstrated that more than half of the illnesses remain undiagnosed. 1 Treatment in such situations is often presumptive or may include a cocktail of antimicrobial agents. Conversely, in a study of patients admitted in a tertiary-care teaching hospital in India, the proportion of cases with undiagnosed AFI has been found to be ,10%.
2
Each circulating platelet has a-granules, which, on stimulation, release substances such as platelet factor 4, platelet-derived growth factor, and vascular endothelial growth factor that are important for leukocyte chemotaxis and wound repair. 3 Thus, platelet indices are potential markers of platelet activation. Platelet indices have been studied in metabolic diseases, vascular disorders, pregnancy, chronic kidney disease (CKD), cirrhosis, malignancies, inflammatory and immune-mediated disorders, and infections. As of October 2015, 18 papers on the utility of platelet indices have already been published during the preceding 10 months (Table 1 ). These indices have been studied in the diagnosis of individual infections such as malaria, dengue, respiratory syncytial virus, infective endocarditis (IE), Hanta virus, and Helicobacter pylori, urinary tract infections (UTI), and tuberculosis (TB). 4 -11 Prediction models have been used to calculate the risk of serious infections in patients with acute febrile illness. 12 However, platelet indices have not been used to diagnose or predict common febrile illnesses in the tropics using a clinical algorithm. We therefore intended to study whether platelet indices were useful in the diagnosis of such acute fevers. Plateletcrit (PCT) is defined as the ratio of platelet volume to total blood volume. 13 The ratio of plateletcrit to platelet count gives the mean platelet volume (MPV) in femtoliters.
14 Platelet distribution width (PDW) is defined as the distribution width at the level of 20% in the platelet size distribution curve and measures platelet heterogeneity. 13 While PDW reflects the size distribution, PCT corresponds to the platelet volume in 100 ml of blood.
PATIENTS AND METHODS
The objectives of this study were to determine how platelet indices differed across common infective groups in a tropical setting, and to construct a classification tree using platelet indices to predict the likely cause of the infection. This retrospective study analyzed medical records of 402 consecutive patients admitted in Unit III of the Department of Medicine, Indira Gandhi Medical College & RI, with the diagnosis of acute febrile illness at the time of admission. This institution is a teaching hospital catering mostly to primary-and secondary-level care of patients from the city of Pondicherry and rural areas of the neighboring state of Tamil Nadu. All these patients had been admitted between 01 January 2014 and 31 December 2014. Inclusion criteria were i) age .12 years, ii) axillary or oral temperature $38 8C at the time of admission, iii) fever lasting for .24 h and , 3 weeks at presentation. Those patients who did not fit the inclusion criteria were excluded from the study. Case records pertaining to the study year were retrieved manually and data were perused. We obtained and anonymized demographic data, presenting complaints, relevant past and personal history, vital signs, general and systemic examination, complete blood counts (CBC) with peripheral smear, blood culture, liver function tests (LFT), renal function tests, electrocardiogram (ECG), and chest radiography. Samples for CBC were processed within 2 h of venipuncture using an automated cell counter (Celltac Alpha MEK-6400; Nihon Kohden Corporation, Japan). Other tests such as dengue IgM and NS1 antigen, scrub IgM, Widal, urine culture, human immunodeficiency virus (HIV), sputum for acid-fast bacilli (AFB), pleural fluid analysis, and abdominal ultrasonography were performed when necessary. Diagnosis of scrub typhus was made by scrub IgM titer of . 0.5, with or without an eschar. Malaria and filariasis were diagnosed using a peripheral smear. Enteric fever was confirmed either by the presence of Salmonella typhi/paratyphi in the blood culture or by a 4-fold increase in titers of Widal. Urine culture and ultrasonography were performed for UTI and pyelonephritis. Pulmonary TB was established by sputum positivity for acid-fast bacilli and pleural TB by a combination of exudative and lymphocytic pleural effusion with an ADA level . 70 U/l. Dengue was diagnosed by the presence of either dengue IgM or NS1 antigen. Chikungunya fever and HIV infection were confirmed by chikungunya IgM and ELISA, respectively. Diagnosis of amebic liver abscess was established radiologically and by aspirating anchovy sauce-like pus. Those diseases that were not confirmed by either blood, urine, or fluid analysis and radiological investigations were considered to have been caused by an undifferentiated fever. For analysis, the study group was divided into seven major etiological groups: bacterial, viral, rickethgtsial, parasitic, mycobacterial, undifferentiated, and non-infective.
Statistical analysis
Data were entered in an Excel spreadsheet and analyzed using IBM SPSS v. 22 for Windows. Continuous data from the study group are presented as means^standard deviation and categorical values as percentages. Student's t test and x 2 test were used to compare continuous and categorical variables, respectively. Distribution of these variables among the seven etiological groups was established using the Kruskal -Wallis test. Correlations between PDW, MPV, PCT, and platelet counts were analyzed using the Pearson correlation/Spearman rank coefficient depending on whether the data were normally distributed or not. Bivariate correlation analysis was initially performed for all four platelet indices and later with other factors such as age, sex, smoking, alcohol consumption, diabetes mellitus, fever duration, symptoms (musculoskeletal, respiratory, abdominal, and urinary), general and systemic examination signs, and investigations. Platelet indices were taken as dependent variables in multivariate analysis, with the fixed factor being "etiological diagnosis" comprising the seven etiological groups. The area under the curve using receiver-operating characteristic analysis (ROC) was calculated with the platelet indices, and the etiological group was used as the state variable.
Platelet indices were also utilized as independent variables to construct a classification tree using the Classification and Regression Tree (CRT) method. This classification method successively splits all data into two segments, which are as homogeneous as possible with respect to a particular variable. Thus, a parent node splits into two child nodes over many levels. As one of the etiological groups (noninfective) had only nine patients, we set the minimal number of cases for the parent and child nodes at 10 and 5, respectively. When a child node had less than five cases and when there was no further differentiating variable present, the node stopped splitting and became a terminal node. Variables that had a significant P value (, 0.05) on univariate analysis were sequentially added to the decision tree. It was initially decided that the seven etiological groups would be used as the dependent variable in the tree. However, each group had subgroups with disparate clinical features and investigations; for example, the parasitic group had malaria (thrombocytopenia þ hepatosplenomegaly), amebic liver abscess (normal/high platelet counts þ tender abdomen), and filariasis (limb swelling þ lymphadenopathy). Hence, all individual microbiological subgroups (cellulitis, UTI, pneumonia, enteric fever, dengue, HIV, chikungunya, scrub typhus, tuberculosis, malaria, filariasis, amebic liver abscess, and non-infective) were used in the second classification tree. The independent variables were sequentially added in groups (platelet indices, hemoglobin/leukocyte counts/ESR, LFT, ECG heart rate, symptoms, and signs) in each of the classification trees to find the tree with the least error.
RESULTS
Our study involved a total of 402 subjects, including 147 (36.6%) women. Of the study population, two-thirds were from Pondicherry and over half were from urban areas ( Table 2) . Fever lasting for . 1 week was reported in 136 patients; 242 were young individuals (# 40 years) and 9% were elderly (. 60 years). Tachypnea was observed in 180 patients and hypotension in 77 patients; the most common systemic finding was hepatomegaly (20.6%), followed by splenomegaly (10.4%). Leukocytosis, neutrophilia, and thrombocytopenia were detected in 71, 123, and 146 patients, respectively ( Table 3 ). The majority of the patients had low MPV (68.7%) and low PCT (84.1%). A confirmed diagnosis was made only in 217 patients, and nine patients had a non-infective cause of fever such as leukemia (two cases), alcoholic hepatitis, and pancreatitis. Bacterial subgroups included cellulitis, pneumonia, and UTI; viral infections comprised dengue, chikungunya, and HIV; the parasitic group had malaria, filariasis, and amebic liver abscess; mycobacterial and rickettsial groups had only tuberculosis and scrub typhus, respectively. The biggest group in the study population was undifferentiated fever, which was a heterogeneous group encompassing patients with suspected viral illnesses, culture-negative UTI and enteric fever, leptospirosis, and rickettsioses such as Indian tick typhus. Leptospirosis, though commonly suspected and treated, was not a confirmed diagnosis in our study population due to not satisfying the modified Faine's criteria. Serological testing was not available for leptospirosis and Indian tick typhus in our institute, and patients with such infections received empirical doxycycline treatment alone. Most patients (81.1%) were discharged from the hospital within a week of admission.
Using the Kruskal-Wallis test, the distribution of PDW was found to be similar across the groups, while the distribution of platelets, PCT, and MPV varied significantly across the groups (P , 0.001). Platelet counts positively correlated with PCT (0.562, P , 0.001) and negatively correlated with both PDW and MPV (20.201 and 2 0.262, respectively, P , 0.001). The other strong correlation observed among the platelet indices was between MPV and PDW (20.380, P , 0.01) (Figure 1 ).
Platelets and PCT strongly correlated with both total leukocyte counts (0.462 and 0.332, P , 0.001) and ESR (0.319 and 0.244, P , 0.001); platelets negatively correlated with SGOT and SGPT (20.226 and 2 0.228, P , 0.001). Multivariate analysis of the platelet indices with respect to the major etiological groups showed a significant difference across the groups (Wilk's lambda , 0.001) ( Table 4 ). Even after controlling for age, fever duration, alcohol consumption, LFT abnormalities, and other CBC components (MANCOVA), Wilk's lambda remained significant. The area under the curve (AUC) using ROC analysis was highest for platelet count, when applied for tuberculosis ( Fig. 1 and Table 5 ).
For a final diagnosis of tuberculosis, a cut-off platelet count of 296.5 £ 10 9 /l in acute febrile illness yielded a sensitivity and specificity of 85.7 and 88.1%, respectively. Two classification trees (one each for the etiological and microbiological groups) with the least error margins were found. These yielded errors (the risk of misclassifying the disease) of 37.1 and 40.5%, respectively (Table 6 ). In both decision trees, the total leukocyte count was the best predictor of the likely diagnosis (Figures 2 and 3) , followed by platelet and differential lymphocyte counts. For individual infections (microbiological groups), CBC, LFT, and urinary symptoms differentiated diseases with an error margin of 40.5%.
DISCUSSION
Mean platelet indices (platelet count, MPV, PCT, and PDW) considered in this study were 196 £ 10 9 /l (range 102-288), 5.65 fl (range 4.3 -6.9), 0.09 (range 0.05-0.13), and 17.3 fl (range 16 -18.6), respectively. To the best of our knowledge, normal ranges of these indices in our hospital population have not been studied so far. Reference ranges in our population are available from only one study conducted in South Indian blood donors: the mean platelet, MPV, PCT, and PDW values were 252 £ 10 9 /l (range 160-478), 7.35 fl (range 6-9.2), 0.19% (range 0.13 -0.28), and 16.38 fl (range 15.2 -18.5), respectively. 15 The mean platelet, MPV, PCT, and PDW values of the South Indian blood donors were less than those of Latin American, Iranian, and North Indian populations. The PCT alone was marginally higher than that of North Indian blood donors (0.19 vs 0.17). 16 Another South Indian hospital-based study on platelet indices involved patients from both southern and eastern Indiatheir mean values were higher than those of both North and South Indian blood donors. 16 It has been shown that platelet indices vary with age, sex, and ethnicity. 17, 18 In our study, younger patients had significantly lower platelet counts (P , 0.001) when compared with the elderly, possibly due to viral Table 2 . Demographic data and clinical features of the study subjects. SBP, systolic blood pressure; respiratory symptoms, cough, expectoration, dyspnea, wheeze, hemoptysis, and pleurisy; musculoskeletal symptoms, myalgia, back pain, arthralgia, and arthritis; abdominal symptoms, nausea, vomiting, diarrhea, constipation, pain, jaundice, hematemesis, and malena; urinary symptoms, dysuria, urgency, frequency, pyuria, loin pain, and suprapubic pain. illnesses that occurred more commonly in younger patients. There was no significant difference observed among other indices with regard to age. However, only PDW showed a significant difference between sexes (P ¼ 0.014).
Mean platelet volume
The most extensively studied marker of platelet activation is MPV. 19 MPV is an indirect measurement of platelet function/activation. 20, 21 Larger platelet size correlates with enzymatically active platelets. 22 Reduced fragmentation of megakaryocytes in the bone marrow and splenic release of larger platelets in sepsis (increased demand) may increase MPV. 4, 22 In contrast, a decrease in platelet release from the marrow reduces MPV. 23 Platelets change their shape from discoid to spherical and form pseudopodia; 19 platelet activity increases proportionally with the number of pseudopodia. 24 Large platelets have more granules, and more Ib and IIb/IIIa receptors, and aggregate more rapidly with collagen. 14, 22 Larger platelets have a higher potential for thrombosis due to increased levels of P selectin and GpIIb/IIIa. 7 A higher MPV has been associated with mortality in critical care settings.
14 Increases in MPV have been observed in diabetes mellitus (DM), obesity, hypertension, and the metabolic syndrome. 21, 25 Higher MPV values have been found to be associated with diabetic retinopathy in a study performed by Jindal et al. 21 Larger platelets are more thrombogenic and platelet aggregation may contribute to micro-and macrovascular diseases in DM. 21 In our study, mean MPV was not different between diabetic and non-diabetic subgroups. Only platelet counts (251.527^127.400 vs 191.390^86.152) and PCT (0.11^0.05 vs 0.08^0.04) were significantly higher in diabetics than in non-diabetics.
Calcium channel blockers and beta blockers can reduce MPV. 21 Drug details were not obtained in our study. MPV is an independent risk factor for myocardial infarction and cardiovascular disease. 21 Higher MPV and higher PDW have been found to be correlated with higher mortality in a study conducted by Rechcinski et al. 26 in patients with MI. Hypoxemia due to cardiac failure results in platelet activation and sympathetic activation and may, in turn, contribute to morbidity. 22 Lee et al. 27 showed that MPV correlated well with CRP in female patients with cerebral infarction. MPV has been associated with myocardial dysfunction and right ventricle diameter and also predicts early death in patients with acute pulmonary embolism. 22 In CKD, MPV has been shown to have a negative correlation with plasma bicarbonate, possibly because of platelet swelling occurring due to a decrease in both pH and bicarbonate levels. 28 EDTA itself causes platelet activation -the effect starts in 20 -30 min and reaches a maximum at 2-3 h -and can therefore affect the results. 28 All samples in our institution are Platelet counts (n)
, 160 £ Using the Kruskal -Wallis test, with "etiological groups" as "groups" and "platelets indices" as "test fields", the three indices (platelets, PCT, and MPV) were found to vary significantly between the etiological groups (P , 0.001), while PDW showed a similar distribution across all the groups (P ¼ 0.613). Table 5 . Area under the curve using ROC analysis. usually processed within 2 h of collection; the effect of EDTA in our study is likely to be minimal due to the predominantly low MPV in our study subjects. MPV has been studied in the diagnosis of infections including hantavirus hemorrhagic fever, respiratory syncytial virus infection, dengue, H. pylori infection, malaria, UTI, TB, IE, acute appendicitis, neonatal sepsis, blood stream infections, and invasive infections. 4 -10,23,29,30 In an Indian study, increased MPV favored the diagnosis of acute malaria with a sensitivity of 70%. 4 Chest radiography in TB correlated well with MPV in another study. 7 In children with upper UTI, increased MPV indicated the presence of Gram-positive organisms. 10 In a study by Gao et al., 23 MPV was only secondary to lactate in predicting mortality in patients with septic shock. 
Microbiological group 40.5%* Error: the likelihood of making a wrong diagnosis; variables were added in groups, sequentially for both etiological and microbiological groups to find the least error percentage. CBC, complete blood count; ESR, erythrocyte sedimentation rate; LFT, liver function tests (transaminases and albumin); ECG, electrocardiogram. *, Indicates the least error. Figure 2 . Classification tree using the CRT method for etiological groups. TLC, total leukocyte count; SGPT, serum glutamate pyruvic transaminase; HR, heart rate. Platelet indices, complete blood count, erythrocyte sedimentation rate, liver function tests, symptoms, and signs were used as differentiating variables in the classification tree along with the seven etiological groups to obtain an error percentage of 37.1. Each 'parent' node divides into two 'child' nodes, based on the differentiating variable. Each child node has two to four etiological groups in descending order of the number of cases for each etiology. As the limit for each child node was set at 5, etiologies with only $5 cases would be seen in each child node. As the limit for the parent node was set at 10, child nodes with $10 cases of any etiology became a parent node for the subsequent child nodes.
Patients with ankylosing spondylitis (AS) have higher MPV levels than those without. 7 In rheumatoid arthritis (RA) and psoriasis, MPV falls after drug therapy. 7, 31 By contrast, MPV was lower in patients with active ulcerative colitis when compared with inactive disease. 32 Platelet activation is a determinant of atherosclerosis and hence MPV can correlate with atherosclerosis. 33 Compared with RA and AS, attacks in familial Mediterranean fever were associated with lower mean MPV values in children. MPV reflects bone marrow function and platelet volume generally corresponds to platelet synthesis. 34 MPV levels are lower in hypoproliferative thrombocytopenia (e.g. leukemia) and higher in destructive thrombocytopenia (e.g. immune thrombocytopenic purpura). 35 In our study, bacterial and mycobacterial groups had relatively lower MPV levels when compared with others; the rickettsial, parasitic, and viral groups had higher MPV levels, with the maximum MPV being observed in the parasitic group. In scrub typhus, malaria, and dengue, platelet destruction (immune-mediated or otherwise) is well known and may explain the higher MPV values.
Both MPV and PDW values increase in late pregnancy compared with early pregnancy. 19 Increases in MPV correlated with the onset and severity of pre-eclampsia. 36 A higher MPV during the second trimester may increase the risk of pre-eclampsia, and such changes in MPV may precede pre-eclamptic symptoms. 34 In blood storage units, MPV can reliably measure the residual function in platelet concentrates. MPV is inversely proportional to the pH of the product. 37 Platelets Platelet count is a well-known inflammatory marker like ESR, ferritin, and C-reactive protein (CRP). Platelet count may decrease with age, a finding not observed in our study. 17 Higher platelet counts and plateletcrit were associated with reduced mortality in patients with myocardial infarction and post-infarction.
14 Infections can cause both thrombocytopenia and thrombocytosis. Platelet indices (especially platelet counts) have been widely reported in malaria. There is a paucity of literature in infective thrombocytopenia. 13 Decreased platelet production (infection of either megakaryocytes or hematopoietic cells and reduced thrombopoietin) and enhanced platelet destruction due to changes in portal venous pressure, splenic sequestration, and binding of antiplatelet antibodies or due to a direct interaction of microorganisms with platelets contribute toward thrombocytopenia in malaria and viral infections.
3,4,29,38,39 Endothelial cell damage, immune-complex formation, toxins, and contact of platelet membranes with parasitized RBCs lead to platelet lysis in malaria. 38 A decrease in platelet Figure 3 . Classification tree using the CRT method for microbiological groups. TLC, total leukocyte count; SGPT, serum glutamate pyruvate transaminase; UTI, urinary tract infection; TB, tuberculosis. Platelet indices, complete blood count, erythrocyte sedimentation rate, liver function tests, symptoms, and signs were used as differentiating variables in the classification tree along with the microbiological groups to obtain an error percentage of 40.5. Each parent node divides into two child nodes, based on the differentiating variable. Each child node has two to four etiological groups in descending order of the number of cases for each etiology. As the limit for each child node was set at 5, etiologies with only $5 cases would be seen in each child node. As the limit for the parent node was set at 10, child nodes with $10 cases of any etiology became the parent node for the subsequent two child nodes.
counts occurs with the increasing severity of both falciparum and vivax infections. A study by Lampah et al. 40 in Papua, Indonesia showed that severe thrombocytopenia is a risk factor for mortality in both adults and children. Sepsis and disseminated intravascular coagulation contribute to thrombocytopenia in intensive care settings.
14 Thrombocytopenia generally parallels the severity of sepsis; 35 lower platelet count and plateletcrit are associated with increased mortality.
14 Low platelet counts did not contribute to mortality in our study. Thrombocytopenia is also common in neonatal infections such as necrotizing enterocolitis and Gram-negative sepsis. 29 In a study in neonates, thrombocytopenia has been shown to be greater in fungal sepsis when compared with infections involving Staphylococcus aureus. 29 We did not use platelet indices to assess the severity of illness in our study. Thrombocytosis in TB is related to other acute-phase reactants such as CRP. 11 Anemia itself can cause thrombopoietin-independent thrombocytosis due to increased differentiation of megakaryocytes and commitment of hematopoietic progenitor cells into the megakaryocyte lineage. Chronic inflammatory states such as tuberculosis may thus have both anemia and thrombocytosis. 41 Higher PCT has been observed in patients with TB when compared with pneumonia. 11 Among all diagnostic groups in our study, tuberculosis had the highest platelet counts and plateletcrit. This finding is consistent with other studies on TB and platelet indices. In contrast to Gram-negative sepsis, thrombocytosis has been detected in Gram-positive urinary infections among children. 10 Platelets and PCT have been found to be strongly associated with total leukocyte counts (TLC) in a general adult population in Italy. 17 Similarly, in our study, platelets strongly correlated (0.563) with TLC, while PCT did so to a lesser degree (0.220). Thrombocytosis has been found to be common in women with endometriosis, while thrombocytopenia has been considered as a marker for severity in those with pre-eclampsia. 24, 42 Plateletcrit and platelet distribution width Plateletcrit and PDW have been less commonly studied than either MPV or platelet counts. Higher PCT and PDW are often associated with TB, especially in the setting of thrombocytosis. 11 Increased PCT has been found in acute RA and advanced endometriosis. 42, 43 Lower PDW may help in differentiating hypoproliferative thrombocytopenia from destructive thrombocytopenia (with higher PDW). 13 In idiopathic thrombocytopenic purpura, increased PDW is indicative of megakaryocytosis. 44 A significant difference in PDW has been found in patients with complicated diabetes when compared with those having diabetes without complications. 21 Higher PDW (. 17) has been shown to be an independent risk factor for mortality and survival time in ICU patients. 25 In severe sepsis, PDW is useful in differentiating survivors from non-survivors. 35 In our study, the majority of the patients had lower PDW and MPV, reflecting zero mortality in acute febrile illness.
LIMITATIONS OF THE STUDY
Normal ranges for our hospital cell counter were not available to define the lower and upper limits of these indices. For example, the mean MPV value of 5.65 fl was much lower than that found in most studies, which makes a particular cut-off value not applicable to other institutions and/or populations. Analysis of platelet indices was performed using a single sample obtained at the time of admission only. This did not reflect how the values altered during the course of hospital stay, especially when patients improved with appropriate or empirical therapy -hence, repeat indices prior to discharge may have had prognostic implications. Splitting into many subgroups for analysis reduced the power of the study. Testing for many pathogens in all samples was not performed due to lack of facilities in our institute. This would have probably reduced the error margin of the classification tree if infections such as leptospirosis, enteric fever, and Indian tick typhus would have been confirmed. Multi-pathogen testing may have also revealed co-infections that are often found during the diagnosis of tropical fevers; co-infections can confound platelet kinetics. EDTA causes MPV to increase due to platelet swelling. Our laboratory used EDTA as an anticoagulant; however, increases in MPV in septic conditions were not in the ranges described in other studies. Reference ranges may vary from machine to machine. It is not known whether our laboratory values reveal low/normal ranges of platelet indices or only minimal increases in these tropical fevers. We did not have an afebrile control group for platelet indices in normal individuals. These results are from a single center study and may not be applicable in other areas or to a larger general population because of the variation in the local prevalence of individual tropical diseases. Also, the severity of illness was not studied as platelet indices have already been used in other studies to assess morbidity and mortality of infectious diseases.
